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(54) Method for extruding tire rubber material 

(57) Tire rubber material is highly accurately and ef- 
ficiently extruded by a positive displacement extruding 
system (1 ) that includes, as seen from an upstream side 
of the tire rubber, a screw extruder unit (2), a gear pump 
unit (3) and an extrusion head unit (4)with an extrusion 
nozzle (5), which are connected in series with each oth- 
er. While the tire rubber is caused to flow through the 



extruding system (1 ), the temperature of the rubber ma- 
terial is measured and controlled to be within a prede- 
termined temperature range, in accordance with the 
measured temperature of the rubber material. The rub- 
ber material maintained at a controlled temperature is 
extruded from the extrusion nozzle (5), thereby improv- 
ing the positive displacement performance of the extrud- 
ing system. 
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Description 

[0001] The present invention relates to a method for 
extruding tire rubber material to be applied onto the out- 
er peripheral surface of a rotatable support for succes- 
sively forming a green tire thereon in a highly accurate 
and efficient manner 

[0002] Pneumatic tires comprise reinforcing mem- 
bers such as rubberized' cords, and various rubber 
members. Therefore, prior to vulcanization of tires, it is 
necessary to form a green tire by laying reinforcing ma- 
terials such as unvulcanized rubber materials and un- 
vulcanized rubberized cord materials. 
[0003] Recently, properties required for tires tend to 
be highly sophisticated and more diversified, with a re- 
sultant diversification of tire-constructional members 
and complication of tire shaping steps. Therefore, it is 
difficult to completely automate the shaping step and 
manual works are still required in many instances, mak- 
ing it difficult to significantly improve the tire shaping ef- 
ficiency and laying accuracy of various materials. Par- 
ticularly, since the laying accuracy is highly influential 
over the quality of tires, it is strongly demanded to im- 
prove the laying accuracy together with the increase of 
the shaping efficiency. 

[0004] In order to satisfy such demands, JP-B- 
7-941 55 discloses a technology wherein an outlet orifice 
of a positive displacement extruder is located adjacent 
to a position for feeding a rubber material onto a rotat- 
able support and the rubber material is directly extruded 
on the support through the outlet orifice. 
[0005] With the technology disclosed in JP-B- 
7-94155, it is difficult to maintain the cross-sectional 
shape of a continuously extruded rubber material during 
the laying, due mainly to the so-called surging, i.e., fluc- 
tuation of the extrusion amount inherent to the extruder 
when the extruded rubber material has particularly athin 
gauge. And also, the following problem is caused be- 
cause various rubber materials are laid on the rotating 
support. 

[0006] That is to say, since the viscoelastic character- 
istic differs in accordance with the kind of the rubber ma- 
terial, the die swell quantity tends to differ accordingly. 
Thus, it is required to take some measure for controlling 
the cross-sectional shape of the rubber material to be 
laid. This is attained by replacing the die with another 
die, or by making the die form variable. In any case, such 
measure for coping with the different die swell quantities 
requires time-consuming process, and often lowers the 
laying productivity. 

[0007] To solve this problem, JP^A-8-21 354 discloses 
a positive displacement pump having a rotary valve en- 
abling to feed a highly viscous material such as tire rub- 
ber material at a constant flow rate without deteriorating 
the volumetric precision, and facilitating the flow of ma- 
terial, and proposes that the tire rubber materials dis- 
charged from the positive displacement pump is fed on- 
to a rotatable supporter. 



[0008] However, the positive displacement pump dis- 
closed in JP-A-8-21354 has a complicated structure, 
and is faced with limitation of the feeding amount de- 
pending on the types of rubber materials, thereby mak- 
5 ing it difficult to achieve the desired improvement in pro- 
ductivity. 

[0009] In order to cope with these problems, JP-A- 
2000-79642 discloses a positive displacement extrud- 
ing system that includes, as seen from an upstream side 

10 of the tire rubber, a screw extruder unit, a gear pump 
unit and an extrusion head unit with an extrusion nozzle, 
which are connected in series with each other. A pair of 
rollers is arranged adjacent to the extrusion orifice and 
also to a rotatable support, so as to form a roller die by 

15 a gap between the rollers. The rubber material dis- 
charged from the extrusion orifice to have a gauge that 
exceeds the gap is passed through the roller die, so as 
to stabilize the cross-sectional shape of the rubber ma- 
terial, and is then adhered onto the rotating supporter. 

20 [0010] The positive displacement extruding system 
disclosed in JP-A-2000-79642 makes it readily possible 
to compensate for the various die-swelling amounts that 
may be caused upon replacing rubber materials, to sim- 
plify the structure of the entire system, and to prevent 

25 limitations on feeding amounts of any types of rubber 
materials, thereby allowing to ensure a higher produc- 
tivity. However, in order to enhance the flow property of 
the rubber material within the system, a relatively long 
time is often required so as to warm-up the rubber ma- 

30 terial. Moreover, when the flow property of the rubber 
material within the system is still insufficient, the extru- 
sion nozzle may exhibit insufficient discharging perform- 
ance for directly feeding the rubber material onto the ro- 
tatable support. It is highly desirable to eliminate these 

35 problems and improve the positive displacement extrud- 
ing system disclosed in JP^A-2000-79642. 
[001 1 ] Accordingly, it is a primary object of the present 
invention to provide a technology that improves the pos- 
itive displacement extruding system disclosed in JP-A- 

40 2000-79642, in such a manner as to achieve a sufficient 
flow property of the rubber material within the system 
and a satisfactory discharging performance of the ex- 
trusion nozzle. 

[0012] According to one aspect of the present inven- 
ts tion, there is provided a method for extruding a tire rub- 
ber material by a positive displacement extruding sys- 
tem that includes, as seen from an upstream side of the 
tire rubber, a screw extruder unit, a gear pump unit and 
an extrusion head unit with an extrusion nozzle, which 
50 are connected in series with each other, said method 
comprising the steps of: measuring the temperature of 
the rubber material flowing through the extruding sys- 
tem; and controlling the rubber material to be within a 
predetermined temperature, in accordance with the 
55 measured temperature of the rubber material, while the 
tire rubber is caused to flow through the extruding sys- 
tem, and maintaining the predetermined temperature of 
the rubber material before it is extruded from the extru- 
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sion nozzle. 

[0013] Advantageously, the rubber material flowing 
through the screw extruder unit and the gear pump unit 
is maintained at a temperature within a range of approx- 
imately 85-95°C, and the rubber material flowing 
through the extrusion head unit is maintained at a tem- 
perature within a range of approximately 95-1 00°C. 
[0014] It is preferred that the screw extruder unit of 
the extruding system includes a cylinder and a screw 
that is rotatable in the cylinder, wherein the cylinder is 
controlled to have a temperature that is lower than the 
temperature of the rubber material flowing adjacent to 
a downstream end of the screw. 
[0015] It is preferred that at least one of the screw ex- 
truder unit, gear pump unit and extrusion head unit of 
the extruding system is provided with a heater that is 
operated in accordance with the measured temperature 
of the rubber material, wherein the heater is operated 
before the extruding system is operated, so as to pre- 
heat the rubber material within the extruding system. 
[001 6] It is also preferred that at least one of the screw 
extruder unit, gear pump unit and extrusion head unit of 
the extruding system is provided with a pressure sensor 
for measuring the pressure of the rubber material flow- 
ing through the extruding system, wherein the screw ex- 
truder unit and/or gear pump unit is operated at a speed 
that is controlled in accordance with the pressure of the 
rubber material measured by the pressure sensor. 
[0017] The extruding system may be charged with a 
rubber material at a temperature within a range of ap- 
proximately 20-30°C, or with a rubber material at a tem- 
perature within a range of approximately 60-80° C. 
[001 8] According to another aspect of the present in- 
vention, there is provided a positive displacement ex- 
truding system for extruding a tire rubber material, in- 
cluding, as seen from an upstream side of the tire rub- 
ber, a screw extruder unit, a gear pump unit and an ex- 
trusion head unit with an extrusion nozzle, which are 
connected in series with each other, said system com- 
prising: at least one temperature sensor provided for at 
least one of said screw extruder unit, said gear pump 
unit and said extrusion head unit, for measuring the tem- 
perature of the rubber material flowing through the ex- 
truding system; and control means for controlling the 
rubber material to be within a predetermined tempera- 
ture, in accordance with the measured temperature of 
the rubber material, while the tire rubber is caused to 
flow through the extruding system, and maintaining the 
predetermined temperature of the rubber material be- 
fore it is extruded from the extrusion nozzle. 
[001 9] Advantageously, the control means comprises 
at least one heater provided for at least one of the screw 
extruder unit, gear pump unit and extrusion head unit, 
wherein said at least one heater is operable in accord- 
ance with the measured temperature of the rubber ma- 
terial. 

[0020] It is preferred that the positive displacement 
extruding system according to the present invention fur- 



ther comprises at least one pressure sensor provided 
for at least one of the screw extruder unit, gear pump 
unit and extrusion head unit/f or measuring the pressure 
of the rubber material flowing through the extruding sys- 
5 tern, wherein the screw extruder unit and/or gear pump 
unit is operable at a speed that is controlled in accord- 
ance with the pressure of the rubber material measured 
by the pressure sensor. 

[0021] The present invention will be described below 
10 in further detail, with reference to the preferred embod- 
iment shown in the accompanying drawings. 
[0022] FIG. 1 is a side view of a positive displacement 
extruding apparatus for carrying out the method accord- 
ing to the present invention, in combination with a roller 
15 die that is arranged adjacent to a rotatable support. 
[0023] FIG. 2 is a sectional view of the extruder body 
shown in FIG. 1 , taken along a plane including the screw 
axis. 

[0024] FIG. 3 is a rear view of a gear pump of the ex- 
20 truding apparatus shown in FIG. 1 , as seen from the di- 
rection of arrow A. 

[0025] FIGS. 4 and 5 are sectional views of the gear 
pump, taken along the lines IV-IV and V-V in FIG. 3, re- 
spectively. 

25 [0026] FIG. 6 is a side view of the extrusion head of 
the extruding apparatus shown in FIG. 1 . 
[0027] Referring now to FIG. 1 , there is shown an ex- 
truding system 1 for extruding an unvulcanized tire rub- 
ber material having a predetermined constant cross- 
so section, with a predetermined constant volume. The ex- 
truding system 1 includes a screw extruder unit 2; a gear 
pump unit 3 coupled to the discharge end of the extruder 
unit 2, and an extrusion head unit 4 coupled to the dis- 
charge side of the gear pump unit 3 and including an 

35 extrusion nozzle 5. The extruding system t is of a pos- 
itive displacement type, mainly by virtue of the gear 
pump unit 3. The extruding system 1 to which the 
present invention may be suitably applied is generally 
disclosed in the applicants* co-pending U.S. Patent Ap- 

40 plication No. 09/327,613, the disclosure of which is 
herein incorporated by reference. 
[0028] As shown in FIG. 2, the screw extruder unit 2 
includes a screw 1 0 that is rotatabfy supported in a cyl- 
inder 11 . For measuring the temperature of the rubber 

45 material flowing through the interior of the cylinder 11 , 
a temperature sensor 12 is provided at the downstream 
portion of the screw 10, which may be comprised of a 
thermistor. A heater 13 is arranged to surround the cyl- 
inder 1 1 , for heating the rubber material flowing through 

50 the interior of the extruder unit 2. The heater 1 3 is pref- 
erably comprised of an electric hot wire. 
[0029] As shown in FIGS. 3 to 5, the gear pump unit 
3 includes a driving gear 1 4 and a driven gear 15, which 
are in mesh with each other and rotatable in opposite 

55 directions. For measuring the temperature of the rubber 
material flowing through the interior of the gear pump 
unit 3, a temperature sensor 1 6 is provided adjacent to 
at least one of the gears 1 4, 1 5, i.e. , adjacent to the driv- 
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ing gear 14 in the illustrated embodiment. Incidentally, 
it is assumed that the gear pump unit 3 includes a casing 
that is divided into five pieces comprising an integral 
main casing portion 17 arranged for circumscribing the 
gears 1 4, 1 5 from the outer peripheral sides thereof, four 
side casing portions 1 8, 1 9, 20, 21 on the opposite sides 
of the gears 14,15, respectively, as well as bearing parts 
22, 23 for rotatably supporting the shafts 1 4s t 1 5s of the 
respective gears 14, 15. The temperature sensor 16 
may be comprised of a thermistor that is arranged along 
a line connecting the center axes of the shafts 14s, 15s, 
passing through the widthwise center positions of the 
gears 14, 15 and through the center of the meshed re- 
gion of the gears 1 4, 1 5. 

[0030] The gear pump unit 3 is provided with a heater 
for heating the rubber material flowing therethrough. It 
is preferred that the heater is comprised of a pair of flow 
passages 24, 25 surrounding the main casing portion 
1 7 adjacent to the gears 14,15, respectively, so that hot 
water or the like heat medium is allowed to circulate 
through the flow passages 24, 25 between supply ports 
26, 27 and drain ports 28, 29 in the bearing part 23. The 
flow passages 24, 25 are comprised of longitudinal 
channels, as well as grooves connecting the terminal 
ends of the longitudinal channels with each other. As 
shown in FIG. 5, the longitudinal channels of the flow 
passages 24, 25 extend in the axial direction of the 
shafts 1 4s, 1 5s through the bearing part 23 and the side 
casing portions 18, 1 9, 20, 21 . The grooves connecting 
the longitudinal channels are formed between opposite 
surfaces of the casing portions 1 8, 20 and bearing parts 
22, 23. The flow passages 24, 25 are thereby folded 
back and forth in a crank-like manner, between the sup- 
ply ports 26, 27 and the drain ports 28, 29. 
[0031] As shown in FIG. 6, the extrusion head unit 4 
is provided with a temperature sensor 31 for measuring 
the temperature of the rubber material flowing through 
the interior of the extrusion head 4. The temperature 
sensor 31 may be comprised of a thermistor that is ar- 
ranged adjacent to a flow passage 30 within the extru- 
sion head unit 4. Further, a heater 32 is provided around 
the tip portion of the extrusion head unit 4 near the noz- 
zle 5, and is preferably comprised of an electric hotwire. 
[0032] In operation of the above-mentioned positive 
displacement extruding system 1 , a predetermined kind 
of rubber material is charged from a feeding port 20 into 
the extruder unit 2, so as to apply a shearing force to 
the rubber material by the rotating screw 1 0 and thereby 
plasticizethe rubber material while continuously extrud- 
ing it toward the gear pump unit 3. At the same time, the 
temperature of the rubber material flowing through the 
extruder unit 2 is continuously measured by the temper- 
ature sensor 12. The rubber material charged into the 
extruding system 1 may be either a room-temperature 
rubber material typically at a temperature within a range 
of 20 to 30°C; or a hot rubber material typically at a tem- 
perature within a range of 60 to 
[0033] The rubber material extruded toward the gear 



pump unit 3 in the plasticized state is directed from an 
inlet port 3i of the gear pump unit 3, through the meshed 
region of the driving gear 14 and the driven gear 15, to- 
ward an outlet port 3o of the gear pump unit 3, so as to 

5 be continuously discharged to the extrusion head unit 4 
at a predetermined constant volume. At the same time, 
the ambient temperature of the driving gear 14 is con- 
tinuously measured by the temperature sensor 16, and 
the output signal of the temperature sensor 16 is used 

10 as a parameter representing the actual temperature of 
the rubber material flowing through the gear pump unit 
3. 

[0034] The rubber material fed from the gear pump 
unit 3 into the extrusion head unit 4 is passed through 

15 the flow passage 30 and then extruded from the nozzle 
5. At the same time, the temperature of the rubber ma- 
terial immediately before the nozzle 5 is continuously 
measured by the temperature sensor 31 . 
[0035] The temperatures of the rubber material meas- 

20 ured by the three temperature sensors 12, 16, 31 are 
inputted as electrical signals into a control unit (not 
shown), and are thereby compared with those temper- 
atures previously stored in the control unit which have 
been predetermined for the associated positions, re- 

25 spectively. When any one of the temperatures meas- 
ured by the temperature sensors 1 2, 1 6, 31 is lower than 
the predetermined temperature, the temperature of the 
relevant position of the extruding system 1 is raised to 
the predetermined temperature by operating the asso- 

30 ciated heater. In this way, based on the result of the tem- 
peratures measured by the temperature sensors 1 2, 1 6, 
31 , the temperatures of the rubber material flowing 
through the extruder unit 2, gear pump unit 3 and extru- 
sion head unit 4 are controlled to be within predeter- 

35 mined temperature ranges, and the rubber material 
maintained at the controlled temperature is extruded 
from the nozzle 5 at the end of the extrusion head 4. The 
extruded rubber material is fed to a roller die D R which, 
as shown in FIG. 6, is formed by a pair of rollers 33, 34 

40 positioned adjacent to the nozzle 5 and rotating in the 
opposite directions as indicated by respective arrows. 
[0036] Since, as explained above, the positive dis- 
placement extruding system 1 controls and maintains 
the predetermined temperatures of the rubber material 

45 flowing through the screw extruder unit 2, gear pump 
unit 3 and extrusion head unit 4, it is possible to enhance 
the flow property of the rubber material and eliminate 
excessive warming time for the rubber material in ad- 
vance. As a result, it is possible to markedly improve the 

50 constant volume discharging performance of the extru- 
sion head unit 4 for directly feeding the rubber material 
to the roller die D R , and to thereby improve the positive 
displacement performance of the extruding system and 
productivity of green tires. Moreover, when the heaters 

55 1 3, 24, 32 are operated before operating the extruding 
system 1 , it is possible to preheat the screw extruder 
unit 2, gear pump unit 3 and extrusion head unit 4 with 
the nozzle 5 to the predetermined temperatures, there- 
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by allowing rapid starting of the operation and replace- 
ment of the rubber material. 

[0037] It is preferred that the temperature of the rub- 
ber material at a position near the screw 1 0 of the screw 
extruder unit 2, the temperature of the cylinder 11 , and 5 
the temperature of the rubber material flowing through 
the gear pump unit 3, are maintained within a range of 
85 to 95°C, and the temperature of the rubber material 
flowing within the head 4 is maintained within a range 
of 95 to 100°C, so as to improve the positive displace- 10 
ment performance. It is also preferred that the temper- 
ature of the cylinder 11 of the screw extruder unit 2 is 
maintained to be lower than the temperature of the rub- 
ber material flowing near the screw 10, so as to avoid 
biting of the rubber material and to improve the flow 15 
property of the rubber material. 
[0038] Advantageously, the flow pressure of the rub- 
ber material is also controlled along with the tempera- 
ture control thereof, so as to obtain an optimized extrud- 
ing efficiency. To this end, there may be provided a pres- 20 
sure sensor 35 at a position near the screw 10 of the 
extruder unit 2 as shown in FIG. 3, and a pressure sen- 
sor 36 in the flow passage 30 of the extrusion head unit 
4 near the gear pump unit 3 as shown in FIG. 6. In this 
instance, the pressure of the rubber material extruded 25 
by the screw 1 0 is measured by the pressure sensor 35, 
and the pressure of the rubber material fed by the gears 
14, 15 is measured by the pressure sensor 36. 
[0039] The output signals of these pressure sensors 
35, 36 are inputted into the above-mentioned control 30 
unit, and compared with the optimum pressure informa- 
tion previously stored in the control unit, such that the 
rotational speeds of the screw 1 0 of the screw extruder 
unit 2 and of the driving gear 14 of the gear pump unit 
3 are controlled to the optimum rotational speeds, re- 35 
spectively, wherein the measured pressures coincide 
with the optimum pressures, respectively. It is preferred 
in this respect to adopt servomotors 37, 38 (FIG. 1) for 
driving the screw 1 0 of the screw extruder unit 2 and the 
driving gear 1 4 of the gear pump unit 3. 40 
[0040] With reference to FIG. 1 , in order to form the 
predetermined three-dimensional shape of a green tire, 
the extruding system 1 according to the present inven- 
tion is combined with a rotatable support 40 rotating in 
the direction of arrow, for continuously extruding a rub- 
ber material in the form of a rubber strip having a con- 
stant volume and constant a cross-sectional shape from 
the nozzle 5. The rubber material extruded from the noz- 
zle 5 may be directly applied onto the outer peripheral 
surface of the rotatable support 40. However, in order so 
to further stabilize the cross-sectional shape of the rub- 
ber material extruded from the nozzle 5, it is preferred 
that the rubber material is passed through the roller die 
D R , immediately before it is applied onto the rotatable 
support 40. 55 
[0041] Incidentally, it is assumed that the extruding 
system 1 is linearly movable in a horizontal plane, with 
reference to a working floor FL, in a first direction that 
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is parallel to the center axis X of the rotatable support 
40, and also in a second direction Y that is perpendicular 
to the direction X. The extruding system 1 is further mov- 
able along a toroidally curved surface of the rotatable 
support 40. As a result, it is possible to apply various 
rubber materials onto the outer peripheral surface of the 
rotatable support 40, with significantly improved opera- 
tion efficiency. 

[0042] It will be appreciated from the foregoing de- 
scription that, according to the present invention, while 
the tire rubber is caused to flow through the extruding 
system, the temperature of the rubber material is meas- 
ured and controlled to be within a predetermined tem- 
perature range, in accordance with the measured tem- 
perature of the rubber material. The rubber material 
maintained at a controlled temperature is extruded from 
the extrusion nozzle, thereby improving the positive dis- 
placement performance of the extruding system. It is 
therefore possible to eliminate or reduce warming time 
for the rubber material and significantly improve the dis- 
charging performance of the head with nozzle, thereby 
providing an extruding technology for a tire rubber ma- 
terial, capable of rapidly starting the operation, rapidly 
replacing the rubber material, and remarkably improving 
the productivity. 

[0043] While the present invention has been de- 
scribed above with reference to a preferred embodiment 
shown in the drawings, it is needless to say that various 
changes and/or modifications may be made without de- 
parting from the scope of the invention as defined by the 
appended claims. 



Claims 

1. A method for extruding a tire rubber material by a 
positive displacement extruding system (1) that in- 
cludes, as seen from an upstream side of the tire 
rubber, a screw extruder unit (2), a gear pump unit 
(3) and an extrusion head unit (4) with an extrusion 
nozzle (5), which are connected in series with each 
other, said method comprising the steps of: 

measuring the temperature of the rubber mate- 
rial flowing through the extruding system (1); 
and 

controlling the rubber material to be within a 
predetermined temperature, in accordance 
with the measured temperature of the rubber 
material, while the tire rubber is caused to flow 
through the extruding system (1 ), and maintain- 
ing the predetermined temperature of the rub- 
ber material before it is extruded from the ex- 
trusion nozzle (5). 

2. A method as claimed in claim 1 , characterized in 
that the rubber material flowing through the screw 
extruder unit (2) and the gear pump unit (3) is main- 
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tained at a temperature within a range of approxi- 
mately 85-95°C. 

3. A method as claimed in claim 1 or 2, characterized 
in that the rubber material flowing through the ex- 
trusion head unit (4) is maintained at a temperature 
within a range of approximately 95-1 00°C. 

4. A method as claimed in any of claims 1 to 3, char- 
acterized in that the screw extruder unit (2) of the 
extruding system includes a cylinder (11) and a 
screw (10) that is rotatable in the cylinder, and in 
that the cylinder (1 1 ) is controlled to have a temper- 
ature that is lower than the temperature of the rub- 
ber material flowing adjacent to a downstream end 
of the screw (10). 

5. A method as claimed in any of claims 1 to 4, char- 
acterized in that at least one of said screw extruder 
unit (2), said gear pump unit (3) and said extrusion 
head unit (4) of the extruding system is provided 
with a heater (13;24,25;32) that is operated in ac- 
cordance with said measured temperature of the 
rubber material, and in that said heater is operated 
before said extruding system is operated, so as to 
preheat the rubber material within said extruding 
system. 

6. A method as claimed in any of claims 1 to 5, char- 
acterized in that at least one of said screw extruder 
unit (2), said gear pump unit (3) and said extrusion 
head unit (4) of the extruding system is provided 
with a pressure sensor (35;36) for measuring the 
pressure of the rubber material flowing through the 
extruding system, and in that said screw extruder 
unit (2) and/or said gear pump unit (3) is operated 
at a speed that is controlled in accordance with the 
pressure of the rubber material measured by said 
pressure sensor. 

7. A method as claimed in any of claims 1 to 6, char- 
acterized in that said extruding system (1) is 
charged with a rubber material at a temperature 
within a range of approximately 20-30° C. 

8. A method as claimed in any of claims 1 to 6, char- 
acterized in that said extruding system (1) is 
charged with a rubber material at a temperature 
within a range of approximately 60-80° C. 

9. A positive displacement extruding system (1 ) for ex- 
truding a tire rubber material, including, as seen 
from an upstream side of the tire rubber, a screw 
extruder unit (2), a gear pump unit (3) and an extru- 
sion head unit (4) with an extrusion nozzle (5), 
which are connected in series with each other, said 
system comprising: 



at least one temperature sensor (1 2;1 6;31 ) pro- 
vided for at least one of said screw extruder unit 
(2), said gear pump unit (3) and said extrusion 
head unit (4), for measuring the temperature of 
5 the rubber material flowing through the extrud- 

ing system; and 

control means for controlling the rubber mate- 
rial to be within a predetermined temperature, 
in accordance with the measured temperature 
10 of the rubber material, while the tire rubber is 

caused to flow through the extruding system 
(1 ), and maintaining the predetermined temper- 
ature of the rubber material before it is extruded 
from the extrusion nozzle (5). 

15 

10. A system as claimed in claim 9, characterized in 
that said control means comprises at least one 
heater (13;24,25;32) provided for at least one of 
said screw extruder unit (2), said gear pump unit (3) 
20 an said extrusion head unit (4), said at least one 
heater being operable in accordance with said 
measured temperature of the rubber material. 



1 1 . A system as claimed in claim 9 or 1 0, characterized 
25 by further comprising at least one pressure sensor 
(35;36) provided for at least one of said screw ex- 
truder unit (2), said gear pump unit (3) and said ex- 
trusion head unit (4), for measuring the pressure of 
the rubber material flowing through the extruding 
30 system, and in that said screw extruder unit (2) and/ 
or said gear pump unit (3) is operable at a speed 
that is controlled in accordance with the pressure of 
the rubber material measured by said pressure sen- 
sor. 

35 
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